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SEQUENCE LISTING 



11 0> Thompson, John E. 
Wang, Tzann-Wei 
Hudak, Katalin 
Hong, Yuwen 

120> DNA ENCODING A PLANT LIPASE , TRANSGENIC PLANTS AND A 
METHOD FOR CONTROLLING SENESCENCE IN PLANTS 

:130> 10799/8 

:140> 
:141 

:150> 09/250,280 
cl51> 1999-02-16 

<150> 09/105,812 
<151> 1998-06-26 

<160> 21 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1537 
<212> DNA 

<213> Dianthus caryophyllus 

<400> 1 „ rrMaact ccttacacca ctcaaaacta ttccaacatg gctgcagaag 60 

523S ssss ™ s ~ sees ss 

S5SS SSSSS o-j-o-j ™ r ». 

Pagcagccg ct.cgggaag 9«ga=cta= "cataa^c =9~«cc=g ggggg g^g ^ 

SSi 5HI lis siE SSI IS S 

SHE iHE 1 &£= K SSSS K 

252K 1 £ J! aactaatgac aaaatacaaa gaegaaaccc ... 

325= - 5s ~ -s-3 -23= XX 

acataggaat cgagctggag atcgactcga gga y * t-otaaataat tagcatgggg 1200 

s=s ssss s= » As- - 

SKS f| SS 225= =55= 2=22 SS 

gggactaagt t.tgtttatt a t at«gaaa tgtg t t«aa 1S00 

gttacataaa attgcaatta gttttaaaaa aaaaaaa 
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<210> 2 
<211> 447 
<212> PRT 

<213> Dianthus caryophyllus 



Me^Ala Ala Glu Ala Gin Pro Leu Gly Leu Ser Lys Pro Gly Pro Thr 
1 5 10 15 

Tr p Pro Glu Leu Leu Gly Ser Asn Ala Trp Ala Gly Leu Leu Asn Pro 
20 25 3° 

Leu Asn Asp Glu Leu Arg Glu Leu Leu Leu Arg Cys Gly Asp Phe Cys 

35 40 45 

Gin Val Thr Tyr Asp Thr Phe lie Asn Asp Gin Asn Ser Ser Tyr Cys 

50 ' 55 60 

Gly Ser Ser Arg Tyr Glu Lys Ala Asp Leu Leu His Lys Thr Ala Phe 

65 70 7 

Pro Gly Gly Ala Asp Arg Phe Asp Val Val Ala Tyr Leu Tyr Ala Thr 
85 90 9 

Ala Lvs Val Ser Val Pro Glu Ala Phe Leu Leu Lys Ser Arg Ser Arg 
y 100 105 HO 

Glu Lys Trp Asp Arg Glu Ser Asn Trp lie Gly Tyr Val Val Val Ser 
115 120 125 

Asn Asp Glu Thr Ser Arg Val Ala Gly Arg Arg Glu Val Tyr Val Val 
130 135 I 40 

Trp Arg Gly Thr Cys Arg Asp Tyr Glu Trp Val Asp Val Leu Gly Ala 
145 I 50 155 

Gin Leu Glu Ser Ala His Pro Leu Leu Arg Thr Gin Gin Thr Thr His 
165 170 I 75 

Val Glu Lys Val Glu Asn Glu Glu Lys Lys Ser lie His Lys Ser Ser 
180 185 I 90 

Trp Tyr Asp Cys Phe Asn lie Asn Leu Leu Gly Ser Ala Ser Lys Asp 

Lvs Gly Lys Gly Ser Asp Asp Asp Asp Asp Asp Asp Pro Lys Val Met 
210 215 220 

Gin Gly Trp Met Thr lie Tyr Thr Ser Glu Asp Pro Lys Ser Pro Phe 



225 



230 235 



Thr Lys Leu Ser Ala Arg Thr Gin Leu Gin Thr Lys Leu Lys Gin Leu 
245 250 255 

Met Thr Lys Tyr Lys Asp Glu Thr Leu Ser He Thr Phe Ala Gly His 
260 265 270 
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Ser Leu Gly Ala Thr Leu Ser Val Val Ser Ala Phe Asp He Val Glu 
275 280 285 

Asn Leu Thr Thr Glu lie Pro Val Thr Ala Val Val Phe Gly Cys Pro 

290 295 
Lys val Gly Asn Lys Lys Phe Gin Gin Leu Phe Asp Ser Tyr Pro Asn 
20S 310 315 

L eu Asn Val Leu His Val Arg Asn Val lie Asp Leu He Pro Leu Tyr 



325 

Pro Val Lys Leu Met Gly Tyr Val Asn lie Gly He Glu Leu Glu lie 

Asp ser Arg Lys Ser Thr Phe Leu Lys Asp Ser Lys Asn Pro Ser Asp 

* 360 36b 



355 

Trp His Asn Leu Gin Ala He Leu His Val Val Ser Gly Trp His Gly 

370 J/b 
val Lys Gly Glu Phe Lys Val Val Asn Lys Arg Ser Val Ala Leu Val 
385 390 39 

Asn Lys Ser Cys Asp Phe Leu Lys Glu Glu Cys Leu Val Pro Pro Ala 



385 

t.„ h ser Cvs Asp Phe Leu Lys Glu 

405 410 

Trp Trp Val Val Gin Asn Lys Gly Met Val Leu Asn Lys Asp Gly Glu 
420 425 

Trp Val Leu Ala Pro Pro Glu Glu Asp Pro Thr Pro Glu Phe Asp 
435 440 445 



<210> 3 
<211> 10 
<212> PRT 

<213> Lycopersicon esculentum 

He Thr Phe Thr Gly His Ser Leu Gly Ala 
1 5 " 



<210> 4 
<211> 10 
<212> PRT 

<213> Dianthus caryophyllus 

He Thr Phe Ala Gly His Ser Leu Gly Ala 
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<400> 5 19 
acctactagg ttccgcgtc 



<210> 6 
<211> 923 
<212> DNA 

<213> Lycopersicon esculentum 

<220> 
<221> CDS 

<222> (join(6..513, 845. .921)) 



< I°! > Lr tat Qaq tgg gtg gat gtt tta ggt get cgt cct gat tea 47 
Ct III Tyr SS S Val Lp Sal Leu Gly Ala Arg Pro Asp Ser 



1 



„t-t- rrt cat cct aaa tct etc caa aaa ggc att aac aac 
S fsp £ lei £ E Pre ,ys ser ,.u Gl» -ys dy He Asn « 



15 2° 



51 = S 15 C 12 5 K 5 S S H S £ S S 

s s s £ SS £ £ £ £ £ £ £ s s £ - 

50 55 

S 5 £ S S 5 K £ £ 1" S £ £ IS £ £ 

5 £ S £ 5* s a £ 2 £ s £ s s " s 

80 85 
.. not- act aac tta get gtt tta get tea ttt gat gtg gtt gaa 

£ £ S5 S £ £ »• ~ «- " a 5j phe Asp vsl vsl £ 

^ «*-t- rr^i- att cca ata tct gca att gta ttt ggt agt 
£ £ 12 £ S £ l"e £ 1.1 S« La He «1 P*e Oly Ser 
r 115 120 

\ ^it-r aaa aat aag gca ttc aat gaa aga ate aag aaa ttc tea 

£ £ £ S? £ "1 «- — ° lu "» Ile SI Phe ser 

130 135 



= 2 £ £ £ £ 6 £ £ 3 £ S lee £ SI £ 

150 * - J 



145 



tae cea agt get ctg ttt ggg tat gtg aat tea g gtattgaagg 
Pro Ser La Leu Phe Gly Tyr Val Asn Ser 
160 165 



95 



143 



191 



239 



287 



335 



383 



431 



479 



523 
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aaaagatcat 


tacaattttg agctagattt 


ctcatatcgt 


cacactcaac taacagttat 


583 


tatatgagaa 


agtcactttc 


tttgtgaaaa 


aattgaatca 


acttttggaa ataatagtag 


643 


ttgagtgacc 


atatgagaaa 


tcaacactct 


actaacttta tgctataaga gaataggtta 


703 


aggtccatat gtttatactg 


tctgttcaat 


tagaatcata 


aaagtattac tagttaaatt 


763 


tgactacaat 


cttatgtaga 


catgaataaa 


ataaatccta 


cataaataag atttcctaca 


823 


actttaatga 


ttcttcaaca 


g gt ata 
Gly He 

170 


gag eta gtc 
Glu Leu Val 


ate gat age aga aag 
He Asp Ser Arg Lys 
175 


873 



tct ecg agt tta aag gat tea aaa gae atg gge gae tgg cac aae etc 
Ser Pro Ser Leu Lys Asp Ser Lys Asp Met Gly Asp Trp His Asn Leu 
180 * 85 190 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> „ . 

<223> Description of Artificial Sequence: Primer 

<400> 7 19 
* ctctagacta tgagtgggt 



921 



923 



<220> 

<223> Description of Artificial Sequence: Primer 

<400> 8 18 
cgactggcac aacctcca 



<210> 9 
<211> 10 
<212> PRT 

<213> Arabidopsis sp. 
<400> 9 

« He Thr Thr Cys Gly His Ser Leu Gly Ala 



<210> 10 
<2H> 10 
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<212> PRT .. 
<213> ipomoea mi 



» Giy His ser " eu G1Y ~ 



5 
1 



<210> H 
<2H> 447 

Dilnthu, earyophyllus 

«.», 11 M » Pro M 01V « ~ >*■ "° Ts ^ 

Met 



> XA -l r-i n pro Lieu vj^-r ~ — 

A la Ala Glu Ala Gin Pro ^ 



5 



1 ala Trp Ala Gly ^ LeU ASn Pr ° 

Ton Glv Ser Asn Ala Trp * 3Q 

Tr p Pro Glu Leu Leu Gly *» 25 

_ « w :: - - - - - - - oi « mp phe * 

Gln val T : „ MP Tta , - - - - - - - - - 

50 to„ His Lys Thr Ala Phe 

Gly ser Ser Arg ^ «5 - - - ~ ^ 

Phe Asp val Val Ala Tyr Leu Tyr Ala Thr 
Pro Gly Gly Ala Asp Arg Phe Asp 

-r rr* o^r Arq Ser Arg 
val Pro Glu Ala Phe Leu Leu Lys Ser Arg 
Ala Lys Val Ser Val Pro w. ^ 

100 ti„ Glv Tyr Val Val Val Ser 

^ Asp Arg Glu Ser Asn Trp He Gly Ty 
Glu Lys Trp Asp Arg i2Q 

115 ir=>i Tvr Val Val 

„ «. »r se, « ~ «» «. « ^ 

ASU Asp G1U in 135 

130 rr> va 1 Asp Val Leu Gly Ala 

aw, rsd Tyr Glu Trp Val Asp v« 
TrP Arg Gly Thr Cys Arg Asp Ty 

I 45 fin Gin Thr Thr His 

m» His Pro Leu Leu Arg Thr Gin Gin 
Gin Leu Glu Ser Ala His Pr i7Q 

va l Glu Asn Glu Glu Lys Lys Ser He His Lys Ser Ser 
val Glu Lys val Giu *■> 1(J5 

m Z - - - - - - oiy sei - ser ws MP 

Trp Tyr Asp cys 2Q0 

Lys Gly Lys v^xy 215 

210 o^-r Pro Phe 

v. Tie Tyr Thr Ser Glu Asp Pro Lys Ser ^ 
Gin Gly Trp Met Thr lie Tyr ^ 
225 
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Thr Lys Leu Ser Ala Arg Thr Gin Leu Gin Thr Lys Leu Lys Cys Leu 
245 250 

Met Thr Lys Tyr Lys Asp Glu Thr Leu Ser He Thr Phe Ala Gly His 
260 265 



Ser Leu Gly Ala Thr Leu Ser Val Val Ser Ala Phe Asp He v«l Glu 

275 280 
Asn Leu Thr Thr Glu He Pro Val Thr Ala Val Val Phe Gly Cys Pro 

290 295 
Lys val Gly Asn Lys Lys Phe Gin Gin Leu Phe Asp Ser Tyr Pro Asn 
305 310 

L eu Asn val Leu His Val Arg Asn Val lie Asp Leu He Pro Leu Tyr 
325 330 

Pro Val Lys Leu Met Gly Tyr Val Asn He Gly He Glu Leu Glu He 

340 345 
ASP Ser Arg Lys Ser Thr Phe Leu Lys Asp Ser Lys Asn Pro Ser Asp 

355 360 
Trp His Asn Leu Gin Ala He Leu His Val Val Ser Gly Trp His Gly 

370 375 
Val Lys Gly Glu Phe Lys Val Val Asn Lys Arg Ser Val Ala Leu Val 



385 390 



A sn Lys Ser Cys Asp Phe Leu Lys Glu Glu Cys Leu val Pro Pro Ala 
405 410 



Trp Trp Val Val Gin Asn Lys Gly Met Val Leu Asn Lys Asp Gly Glu 



420 425 



Trp Val Leu Ala Pro Pro Glu Glu Asp Pro Thr Pro Glu Phe Asp 
^ 435 440 445 



<210> 12 

<211> 418 

<212> PRT 

<213> Arabidopsis 



thaliana 



M 4 e?°LysArg Lys Lys Lys Glu Glu Glu Glu Glu Lys Leu He Val Thr 

1 5 

Arg Glu Phe Ala Lys Arg Trp Arg Asp Leu Ser Gly Gin Asn His Trp 
20 25 

Lys Gly Met Leu Gin Pro Leu Asp Gin Asp Leu Arg Glu Tyr He He 

35 40 45 

His Tyr Gly Glu Met Ala Gin Ala Gly Tyr Asp Thr Phe Asn He Asn 



50 



55 
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Thr Glu ser Gin Phe Ala Gly Ala Ser lie Tyr Ser Arg Lys Asp Phe 
ll Ala Lys V,! Gly 1=» Glu lie Ala His Pro Tyr Thr Lys Tyr Lys 

85 90 

Val Thr Lys Ph. He Tyr Ala Thr Ser Asp lie His Val Pro Glu Ser 

100 10b 
Phe Leu Leu Phe Pro He Ser Arg Glu Gly Trp Ser Lys Glu Ser Asn 

115 120 
Trp Met Gly Tyr Val Ala Val Thr Asp Asp Gin Gly Thr Ala Leu Leu 

Gly Arg Arg Asp He Val Val Ser Trp Arg Gly Ser Val Gin Pro Leu 

Glu Trp val Glu Asp Phe Glu Phe Gly Leu Val Asn Ala He Lys He 
165 170 

Phe Gly Glu Arg Asn Asp Gin Val Gin He His Gin Gly Trp Tyr Ser 

180 lbb 
He Tyr Met Ser Gin Asp Glu Arg Ser Pro Phe Thr Lys Thr Asn Ala 

195 200 
Arg Asp Gin val Leu Arg Glu Val Gly Arg Leu Leu Glu Lys Tyr Lys 

210 215 
Asp Glu Glu Val Ser He Thr He Cys Gly His Ser Leu Gly Ala Ala 
225 230 

L eu Ala Thr Asp Ser Ala He Asp He Val Ala Asn Gly Tyr Asn Arg 
245 250 

m Lys ser Ar g Pro Asp Lys Ser Cys Pro Val Thr Ala «« val Phe 

260 26b 
Ala Ser Pro Arg Val Gly Asp Ser Asp Phe Arg Lys Leu Phe Ser Gly 

275 280 
L eu Glu Asp He Arg Val Leu Arg Thr Arg Asn Leu Phe Asp Val He 

290 295 
Pro He Tyr Pro Pro He Gly Tyr Ser Glu Val Gly Asp Glu Phe Pro 
305 310 

He Asp Thr Arg Lys Ser Pro Tyr Met Lys Ser Pro Gly Asn Leu Ala 
325 330 

Thr Phe His cys Leu Glu Gly Tyr Leu His Gly val Ala Gly Thr Gin 

340 345 
Gly Thr Asn Lys Ala Asp Leu Phe Arg Leu Asp Val Glu Arg Ala He 



355 360 
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Gly Leu v«l Asn Lys Ser Val Asp Gly Leu Lys Asp Glu Cys Met: Val 

370 375 
Pro Gly Lys Trp Arg Val Leu Lys Asn Lys Gly Ala Gin Gin Asp Asp 
385 390 

Gly Ser Trp Glu Leu Val Asp His Glu lie Asp Asp Asn Glu Asp Leu 
405 41U 

Asp Phe 

<210> 13 

<211> 401 

<212> PRT 

<213> Ipomoea sp. 

M et°ser 3 Gly He Ala Lys Arg Trp Lys Val Leu Ser Gly Ser A-p Asn 
1 5 10 

Trp Glu Gly Leu Leu Glu Pro Leu Asp Ser Asp Leu Arg Arg Tyr Leu 

20 25 
lie His Tyr Gly Thr Met Val Ser Pro Ala Thr Asp Ser Phe He Asn 

35 40 
Glu Ala Ala Ser Lys Asn Val Gly Leu Pro Arg Tyr Ala Arg Arg Asn 

50 55 
Leu Leu Ala Asn Cys Gly Leu Val Lys Gly Asn Pro Phe Lys Tyr Glu 

65 70 75 

Val Thr Lys Tyr Phe Tyr Ala Pro Ser Thr He Pro Leu Pro Asp Glu 
85 90 

Gly Tyr Asn Val Arg Ala Thr Arg Ala Asp Ala Val Leu Lys Glu Ser 
100 105 



Asn Trp Asn Gly Tyr Val Ala Val Ala Thr Asp Glu Gly Lys Val Ala 
115 120 125 

Leu Gly Arg Arg Asp He Leu He Val Trp Arg Gly Thr He Arg Lys 



130 



Ser Glu Trp Asn Glu Asn Leu Thr Phe Trp Phe Val Lys Ala Pro Leu 



145 I 50 



Phe Phe Gly Gin Asn Ser Asp Pro Leu Val His Lys Gly Trp Tyr Asp 



165 



Met Tyr Thr Thr He Asn Gin Asp Ser Gin Leu Asn Glu Lys Ser Ala 
180 185 

Arg Asp Gin He Arg Glu Glu Val Ala Arg Leu Val Glu Leu Tyr Lys 
^95 200 
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Glu Asp He Ser He Thr Val Thr Gly His Ser Leu Gly Ser Ser 



Asp --- 0 

210 215 



Met Ala Thr Leu Asn Ala Val Asp Leu Ala Ala Asn Pro He Asn Asn 
225 230 235 

Asn Lys Asn He Leu Val Thr Ala Phe Leu Tyr Ala Ser Pro Lys Val 
245 250 

Gly Asp Glu Asn Phe Lys Asn Val He Ser Asn Gin Gin Asn Leu Arg 

260 265 
Ala Leu Arg lie Ser Asp Val Asn Asp He Val Thr Ala Val Pro Pro 



275 



280 



Phe Gly Trp Lys Glu Cys Asp Asn Thr Ala He Leu Tyr Gly Asp Val 
290 295 3 



Gly Val Gly Leu Val He Asp Ser Lys Lys Ser His Tyr Leu Lys Pro 
305 310 315 

Asp Phe Pro Asn Leu Ser Thr His Asp Leu Met Leu Tyr Met His Ala 



325 



He Asp Gly Tyr Gin Gly Ser Gin Gly Gly Phe Glu Arg Gin Glu Asp 
Phe Asp Leu Ala Lys Val Asn Lys Tyr Gly Asp Tyr Leu Lys Ala Glu 



355 



360 



Tvr Pro He Pro He Gly Trp Phe Asn lie Lys Asp Lys Gly Met Gin 



370 375 380 



Gin Asp Asp Gly Asn Tyr lie Leu Asp Asp His Glu Val Asp Lys Thr 
385 390 395 

Phe 



<210> 14 

<211> 448 

<212> PRT 

<213> Arabidopsis 



thaliana 



<400> 14 

Met Thr Ala Glu Asp He Arg Arg 
1 5 

Arg Arg Leu Arg Asp Thr Trp Arg 
20 

Ala Gly Leu Met Asp Pro Met Asp 
35 40 

Arg Tyr Gly Glu Met Ala Gin Ala 
50 55 



Arg Asp Lys Lys Thr Glu Glu Glu 
10 15 

Lys He Gin Gly Glu Asp Asp Trp 
25 30 

Pro He Leu Arg Ser Glu Leu He 
45 

Cys Tyr Asp Ala Phe Asp Phe Asp 
60 
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Pro Ala Ser Lys Tyr Cys Gly Thr Ser Arg Phe Thr Arg Leu Glu Phe 
65 70 75 80 

Phe Asp Ser Leu Gly Met lie Asp Ser Gly Tyr Glu Val Ala Arg Tyr 
85 90 95 

Leu Tyr Ala Thr Ser Asn He Asn Leu Pro Asn Phe Phe Ser Lys Ser 
100 105 HO 

Arq Trp Ser Lys Val Trp Ser Lys Asn Ala Asn Trp Met Gly Tyr Val 
115 120 125 

Ala Val Ser Asp Asp Glu Thr Ser Arg Asn Arg Leu Gly Arg Arg Asp 
130 135 I 40 

He Ala lie Ala Trp Arg Gly Thr Val Thr Lys Leu Glu Trp lie Ala 
145 150 155 160 

Asp Leu Lys Asp Tyr Leu Lys Pro Val Thr Glu Asn Lys He Arg Cys 

170 175 



165 



Pro Asp Pro Ala Val Lys Val Glu Ser Gly Phe Leu Asp Leu Tyr Thr 
180 185 190 

Asp Lys Asp Thr Thr Cys Lys Phe Ala Arg Phe Ser Ala Arg Glu Gin 
195 200 205 

He Leu Thr Glu Val Lys Arg Leu Val Glu Glu His Gly Asp Asp Asp 
210 215 220 

Asp Ser Asp Leu Ser He Thr Val Thr Gly His Ser Leu Gly Gly Ala 
225 



230 235 240 



Leu Ala He Leu Ser Ala Tyr Asp He Ala Glu Met Arg Leu Asn Arg 
245 250 255 

Ser Lys Lys Gly Lys Val He Pro Val Thr Ala Val Leu Thr Tyr Gly 
260 265 270 

Gly Pro Arg Val Gly Asn Val Arg Phe Arg Glu Arg Met Glu Glu Leu 
275 280 285 

Glv Val Lys Val Met Arg Val Val Asn Val His Asp Val Val Pro Lys 
290 295 300 

Ser Pro Gly Leu Phe Leu Asn Glu Ser Arg Pro His Ala Leu Met Lys 
305 310 315 320 

He Ala Glu Gly Leu Pro Trp Cys Tyr Ser His Val Gly Glu Glu Leu 
325 330 335 

Ala Leu Asp His Gin Asn Ser Pro Phe Leu Lys Pro Ser Val Asp Val 
340 345 350 

Ser Thr Ala His Asn Leu Glu Ala Met Leu His Leu Leu Asp Gly Tyr 
355 360 365 



His Gly Lys Gly Glu Arg Phe Val 
370 375 

Leu Val Asn Lys Ala Ser Asp Phe 
385 390 

Pro Phe Trp Arg Gin Asp Ala Asn 
405 

Gly Arg Trp lie Gin Ala Glu Arg 
42 0 

Pro Asp lie His His His Leu Ser 
435 440 



12/20 

Leu Ser Ser Gly Arg Asp His Ala 
380 

Leu Lys Glu His Leu Gin lie Pro 
395 400 

Lys Gly Met Val Arg Asn Ser Glu 
410 415 

Leu Arg Phe Glu Asp His His Ser 
425 430 

Gin Leu Arg Leu Asp His Pro Cys 
445 



<210> 15 

<211> 1167 

<212> DNA 

<213> Arabidopsis sp. 

<220> 

<221> CDS 

<222> (1) . . (1044) 

<400> 15 

egg gtc gac cca cgc gtc cgc gaa aac get tec gac tac gag gtt gta 48 

Arg Val Asp Pro Arg Val Arg Glu Asn Ala Ser Asp Tyr Glu Val Val 
15 10 15 

aac ttc etc tac gee aca get cgt gtt tct etc ccc gaa ggt ttg ctt 96 
Asn Phe Leu Tyr Ala Thr Ala Arg Val Ser Leu Pro Glu Gly Leu Leu 
20 25 30 

etc caa tea caa tea aga gat tct tgg gac cgt gag tct aac tgg ttt 144 
Leu Gin Ser Gin Ser Arg Asp Ser Trp Asp Arg Glu Ser Asn Trp Phe 
35 40 45 

ggc tac att get gtc acg tct gat gaa egg tct aag get tta gga cgc 192 
Gly Tyr lie Ala Val Thr Ser Asp Glu Arg Ser Lys Ala Leu Gly Arg 
50 55 60 



cgt gag ate tat ata get ttg aga gga acg age agg aac tat gag tgg 
Arg Glu lie Tyr lie Ala Leu Arg Gly Thr Ser Arg Asn Tyr Glu Trp 
65 70 75 80 



240 



gtc aat gtt ttg ggt get agg cca act tea get gac ccc ttg ctg cac 288 
Val Asn Val Leu Gly Ala Arg Pro Thr Ser Ala Asp Pro Leu Leu His 
85 90 95 

gga ccc gag cag gat ggt tct ggt ggt gta gtt gaa ggt acg act ttt 336 
Gly Pro Glu Gin Asp Gly Ser Gly Gly Val Val Glu Gly Thr Thr Phe 
100 105 110 



gat agt gac agt gaa gat gaa gaa ggg tgt aag gtg atg etc ggg tgg 384 
Asp Ser Asp Ser Glu Asp Glu Glu Gly Cys Lys Val Met Leu Gly Trp 
115 120 125 
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etc aca ate tat act tct aat cac ccc gaa teg aaa ttc act aag ctg 432 
Leu Thr He Tyr Thr Ser Asn His Pro Glu Ser Lys Phe Thr Lys Leu 
130 " 135 140 

aqt eta egg tea cag ttg tta gee aag ate aag gag ctt ctg ttg aag 480 
Ser Leu Arg Ser Gin Leu Leu Ala Lys He Lys Glu Leu Leu Leu Lys 
145 " 150 155 160 

tat aag gac gag aaa ccg age att gtg ttg act gga cat age ttg gga 528 
Tyr Lys Asp Glu Lys Pro Ser lie Val Leu Thr Gly His Ser Leu Gly 
165 l" 70 175 

cct aca gag get gtt ctg gec gee tat gat ata get gag aac ggt tec 
Pro Thr Glu Ala Val Leu Ala Ala Tyr Asp He Ala Glu Asn Gly Ser 
180 185 190 

aat qat gat gtt ccg gtc act get ata gtc ttt ggt tgt cca cag gta 
Ser Asp Asp Val Pro Val Thr Ala He Val Phe Gly Cys Pro Gin Val 
195 200 205 

gga aac aag gag ttc aga gac gaa gta atg agt cac aag aac tta aag 
Glv Asn Lys Glu Phe Arg Asp Glu Val Met Ser His Lys Asn Leu Lys 
210 215 220 

ate etc cat gta agg aac acg att gat etc tta act cga tac cca ggg 720 
He Leu His Val Arg Asn Thr He Asp Leu Leu Thr Arg Tyr Pro Gly 
225 230 235 240 

qqa ctt tta ggg tat gtg gac ata gga ata aac ttt gtg ate gat aca 768 
Gly Leu Leu Gly Tyr Val Asp He Gly He Asn Phe Val He Asp Thr 

250 255 



576 



624 



672 



245 



aaa aag tea ccg ttc eta age gat tea agg aat cca ggg gat tgg cat 816 
Lvs Lys Ser Pro Phe Leu Ser Asp Ser Arg Asn Pro Gly Asp Trp Hrs 
* 265 270 



260 



aat ctt cag gcg atg tta cat gtt gta get gga tgg aat ggg aag aaa 864 
Asn Leu Gin Ala Met Leu His Val Val Ala Gly Trp Asn Gly Lys Lys 
275 280 285 

qqa gag ttt aaa ctg atg gtt aag aga agt att gca tta gtg aac aag 912 
Gly Glu Phe Lys Leu Met Val Lys Arg Ser He Ala Leu Val Asn Lys 
290 295 300 

tea tgc gag ttc ttg aaa get gag tgt ttg gtg cca gga tct tgg tgg 960 
Ser Cys Glu Phe Leu Lys Ala Glu Cys Leu Val Pro Gly Ser Trp Trp 
305 310 315 320 

qta gag aag aac aaa gga ctg ate aag aac gaa gat ggt gaa tgg gtt 1008 
Val Glu Lys Asn Lys Gly Leu He Lys Asn Glu Asp Gly Glu Trp Val 
325 330 335 

ctt get ccc gtt gaa gaa gaa cct gta cct gaa ttc taaattgtat 1054 
Leu Ala Pro Val Glu Glu Glu Pro Val Pro Glu Phe 
340 345 

ttctgtattt ttctctaagg tcatgataaa tcaacaataa gcagttcaac tatgtgatga 1114 
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aaagacccaa gttattatat tgatatgagt ttatgagata aaaaaaaaaa aaa 



<210> 16 
<211> 348 
<212> PRT 

<213> Arabidopsis sp. 

Ar^Va^Asp Pro Arg Val Arg Glu Asn Ala Ser Asp Tyr Glu Val Val 
1 5 10 15 

Asn Phe Leu Tyr Ala Thr Ala Arg Val Ser Leu Pro Glu Gly Leu Leu 
20 25 30 

Leu Gin Ser Gin Ser Arg Asp Ser Trp Asp Arg Glu Ser Asn Trp Phe 
35 40 45 

Glv Tyr lie Ala Val Thr Ser Asp Glu Arg Ser Lys Ala Leu Gly Arg 
50 55 60 

Arg Glu He Tyr He Ala Leu Arg Gly Thr Ser Arg Asn Tyr Glu Trp 



1167 



65 



70 75 80 



Val Asn Val Leu Gly Ala Arg Pro Thr Ser Ala Asp Pro Leu Leu His 
85 90 95 

Glv Pro Glu Gin Asp Gly Ser Gly Gly Val Val Glu Gly Thr Thr Phe 
100 " 105 HO 

Asp Ser Asp Ser Glu Asp Glu Glu Gly Cys Lys Val Met Leu Gly Trp 
115 120 125 

Leu Thr He Tyr Thr Ser Asn His Pro Glu Ser Lys Phe Thr Lys Leu 
130 " 135 140 

Ser Leu Arg Ser Gin Leu Leu Ala Lys He Lys Glu Leu Leu Leu Lys 
145 150 155 160 

Tvr Lys Asp Glu Lys Pro Ser He Val Leu Thr Gly His Ser Leu Gly 
165 170 175 

Pro Thr Glu Ala Val Leu Ala Ala Tyr Asp He Ala Glu Asn Gly Ser 
180 185 190 

Ser Asp Asp Val Pro Val Thr Ala He Val Phe Gly Cys Pro Gin Val 
19 5 200 205 

Gly Asn Lys Glu Phe Arg Asp Glu Val Met Ser His Lys Asn Leu Lys 
210 215 220 

He Leu His Val Arg Asn Thr He Asp Leu Leu Thr Arg Tyr Pro Gly 
225 230 235 240 

Gly Leu Leu Gly Tyr Val Asp He Gly He Asn Phe Val He Asp Thr 
245 250 255 
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Lys Lys Ser Pro Phe Leu Ser Asp Ser Arg Asn Pro Gly Asp Trp His 



260 



Asn Leu Gin Ala Met Leu His Val Val Ala Gly Trp Asn Gly Lys Lys 
275 280 285 

Gly Glu Phe Lys Leu Met Val Lys Arg Ser He Ala Leu Val Asn Lys 

295 300 



290 



Ser 
305 



Cys Glu Phe Leu Lys Ala Glu Cys Leu Val Pro Gly Ser Trp Trp 
y 310 315 32 



Val Glu Lys Asn Lys Gly Leu He Lys Asn Glu Asp Gly Glu Trp Val 
325 330 



Leu 



Ala Pro Val Glu Glu Glu Pro Val Pro Glu Phe 



340 345 



<210> 17 
<211> 195 
<212> PRT 

<213> Lycopersicon esculentum 

Asp°iyr 7 Glu Trp val Asp Val Leu Gly Ala Arg Pro Asp Ser Ala Asp 
1 5 10 

Ser Leu Leu His Pro Lys Ser Leu Gin Lys Gly He Asn Asn Lys Asn 
20 25 30 

Asp Glu Asp Glu Asp Glu Asp Glu Asp Glu lie Lys Val Met Asp Gly 
35 40 45 

Trp Leu Lys lie Tyr Val Ser Ser Asn Pro Lys Ser Ser Phe Thr Arg 
50 55 60 

Leu Ser Ala Arg Glu Gin Leu Gin Ala Lys He Glu Lys Leu Arg Asn 
65 70 75 

Glu Tyr Lys Asp Glu Asn Leu Ser He Thr Phe Thr Gly His Ser Leu 
85 90 9 

Gly Ala Ser Leu Ala Val Leu Ala Ser Phe Asp Val Val Glu Asn Gly 
y 100 105 110 



Val Pro val Asp He Pro Val Ser Ala He Val Phe Gly Ser Pro Gin 
115 



120 125 



Val Gly Asn Lys Ala Phe Asn Glu Arg He Lys Lys Phe Ser Asn Leu 
130 * "5 140 

Asn lie Leu His Val Lys Asn Lys He Asp Leu He Thr Leu Tyr Pro 
145 150 155 16U 

Ser Ala Leu Phe Gly Tyr Val Asn Ser Gly He Glu Leu Val He Asp 
165 170 17b 
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Ser Arg Lys Ser Pro Ser Leu Lys Asp Ser Lys Asp Met Gly Asp Trp 
180 185 190 



His Asn Leu 
195 



<210> 18 
<211> 1344 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (1) • - (1341) 



atQ°acg B gcg gaa gat att cgc egg cga gat aaa aaa acc gaa gaa gaa 48 
Me? S? All Glu Asp He Arg Arg Arg Asp Lys Lys Thr Glu Glu Glu 
x 5 10 lb 

ana a „ ct:a aaa qac acg tgg cgt aag ate caa gga gaa gac gat tgg 96 
Sg Jrg Leu Sg Asp Thr Tr? Arg Lys lie Gin Gly Glu Asp Asp Trp 
20 25 3 

occ ggg tta atg gat cca atg gat cca att ctt aga teg gag eta ate 144 
III III Leu Mel Asp Pro Met Asp Pro He Leu Arg Ser Glu Leu He 
35 40 45 

cot tac ggc gaa atg get caa get tgt tac gac get ttc gat ttc gat 192 
Arg <£r G?y Glu Me? Ala Gin Ala Cys Tyr Asp Ala Phe Asp Phe Asp 



ccc get tec aaa tac tgc ggc acc tec agg ttc acg cga etc gag ttc 
Pro La Ser Lys Tyr Cys Gly Thr Ser Arg Phe Thr Arg Leu Glu Phe 



240 



65 



70 75 80 



ttc gat tct etc gga atg ate gat tec ggt tac gag gtg gcg cgt tac 288 
Phe Asp Ser Leu Gly Met lie Asp Ser Gly Tyr Glu Val Ala Arg Tyr 
85 9° 95 

etc tac gcg acg teg aac ate aat etc ccg aac ttc ttc teg aaa teg 336 
Leu Tyr Ala Thr Ser Asn He Asn Leu Pro Asn Phe Phe Ser Lys Ser 
100 105 HO 

egg tgg tct aaa gtc tgg age aaa aac get aat tgg atg gga tac gtc 3 84 
Arg Tro Ser Lys Val Trp Ser Lys Asn Ala Asn Trp Met Gly Tyr Val 
115 120 125 

gee gtt tea gac gac gaa acg tct cgt aac cga etc ggc cgc cgt gat 432 
Ala Val Ser Asp Asp Glu Thr Ser Arg Asn Arg Leu Gly Arg Arg Asp 
130 135 I 40 



480 
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S £ S £ S S 5 S S = = = = S 1 * 
E S III K SK t" E S" S S S S E £ £ S " 6 

180 185 



672 



5 "* 5 S S SS S 52 H 5 £ 5= S S E = 

195 200 

att tta acg gag gtg aaa egg tta gtg gaa gaa cac ggc gac gac gat 
Se Leu Thr 111 ?al Lys Arg Leu Val Glu Glu His Gly Asp Asp Asp 

210 215 220 

oat tec gat tta age ate aee gtg acg gga cac agt etc ggc ggc gcg 720 
Asp Ser Asp Leu sir He Thr Val Thr Gly His Ser Leu Gly Gly Ala 
225 230 25 

n-a aea ata tta age gcg tac gat ata gcg gag atg aga ttg aat egg 768 
Leu Ala lie Leu sir 111 Tyr Asp He Ala Glu Met Arg Leu Asn Arg 
245 250 

aaa oi-a att ccq Qtq acq gtg ttg aca tac gga gga 

£ SI £ S *" ?2 X SS ?a! T „? U ». ^ «, «, 



816 



260 



nra aaa att gag aac gtt agg ttt agg gag agg atg gag gaa ttg gga 
Pro Arg vll 5? Asn Val Arg Phe Arg Glu Arg Met Glu Glu Leu Gly 
- 2 85 



275 



280 



ata aaa atg atg aga gta gtg aat gtt cac gac gtg gtt ccc aag teg 
Va! Lys Va! Mec Arg Val Val Asn Val His Asp Val Val Pro Lys Ser 
290 2 9 5 300 

cca aaa ttg ttt ttg aac gag agt aga cct cac gcg ctg atg aag ata 
Pro lly HI Phe Leu Asn Glu Ser Arg Pro His Ala Leu Met Lys lie 
305 " 310 315 

aca aag ggg ttg ccg tgg tgt tat age cac gtg ggg gag gag ctg gcg 
Ala Glu Pro Trp Cys Tyr Ser His Val Gly Glu Glu Leu Ala 

330 -ijo 



f , n nat caQ aac tcq ccg ttt ctt aaa cct tec gtt gat gtt tct 
SS aJp Sfs Gin Ser Pro Phe Leu Lys Pro Ser Val Asp Val Ser 
340 345 -> bu 

act cat aat ctt gaa get atg ctt cat tta ctt gac ggg tat cat 
Thr Ala His aS Leu Glu La Met Leu His Leu Leu Asp Gly Tyr hxs 



355 



360 



aaa aaa gga gag aga ttt gtg ctg teg agt ggg aga gac cat gcg eta 
fly Lys Gly 111 Arg Phe Val Leu Ser Ser Gly Arg Asp Hxs Ala Leu 
370 375 380 



864 



912 



960 



1008 



1056 



1104 



1152 
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a s s s s s s a s = £ s = s s s 

385 

tM r s: s s ss s s? s - £ ss s 

Phe Trp Arg Gin Asp Aia Asn uy* y 415 
405 410 

S S 111 S£ E S S S S SS SS £ Si £ £ S 



420 425 



cat etc tct cag etc cgt ctt gat cat cct tgt taa 

His 

435 



1200 



1248 



1296 



1344 



Zl JX Sts hT. «Ts lln Hi S» Leu *» Leu Asp Hie Pro Cys 



<210> 19 
<211> 447 
<212> PRT 

<213> Arabidopsis thaliana 



Me^Ala Glu Asp He Arg Arg Arg Asp Lys Lys Thr Glu Glu Glu 

1 5 10 

Ar g Arg Leu Arg Asp Thr Trp Arg Lys He Gin Gly Glu Asp Asp Trp 

20 25 
Ala Gly Leu Met Asp Pro Met Asp Pro He Leu Arg Ser Glu Leu He 

35 40 
Arg Tyr Gly Glu Met Ala Gin Ala Cys Tyr Asp Ala Phe Asp Phe Asp 

50 55 
Pro Ala ser Lys Tyr Cys Gly Thr Ser Arg Phe Thr Arg Leu Glu Phe 

65 70 75 

Phe Asp Ser Leu Gly Met He Asp Ser Gly Tyr Glu Val Ala Arg Tyr 
85 90 

Leu Tyr Ala Thr Ser Asn He Asn Leu Pro Asn Phe Phe Ser Lys Ser 

100 105 
Arg Trp Ser Lys Val Trp Ser Lys Asn Ala Asn Trp Met Gly Tyr Val 

115 120 
Ala Val Ser Asp Asp Glu Thr Ser Arg Asn Arg Leu Gly Arg Arg Asp 

130 135 
lie Ala He Ala Trp Arg Gly Thr Val Thr Lys Leu Glu Trp He Ala 



145 150 
Asp Leu Lys Asp Tyr Leu Lys Pro Val Thr Glu Asn Lys He Arg Cys 
165 170 

Pro Asp Pro Ala Val Lys Val Glu Ser Gly Phe Leu Asp Leu Tyr Thr 
180 185 



19/20 



Asp Lys Asp Thr Thr Cys Lys Phe Ala Arg Phe Ser Ala Arg Glu Gin 
195 200 205 

He Leu Thr Glu Val Lys Arg Leu Val Glu Glu His Gly Asp Asp Asp 
210 215 220 

Asp Ser Asp Leu Ser He Thr Val Thr Gly His Ser Leu Gly Gly Ala 
--- 230 235 240 



225 



Leu Ala He Leu Ser Ala Tyr Asp He Ala Glu Met Arg Leu Asn Arg 
245 250 255 

Ser Lys Lys Gly Lys Val He Pro Val Thr Val Leu Thr Tyr Gly Gly 
260 265 270 

Pro Arg Val Gly Asn Val Arg Phe Arg Glu Arg Met Glu Glu Leu Gly 
275 ' 280 285 

Val Lys Val Met Arg Val Val Asn Val His Asp Val Val Pro Lys Ser 
290 295 300 

Pro Gly Leu Phe Leu Asn Glu Ser Arg Pro His Ala Leu Met Lys He 



305 



310 315 320 



Ala Glu Gly Leu Pro Trp Cys Tyr Ser His Val Gly Glu Glu Leu Ala 
325 330 335 

Leu Asp His Gin Asn Ser Pro Phe Leu Lys Pro Ser Val Asp Val Ser 
340 345 350 

Thr Ala His Asn Leu Glu Ala Met Leu His Leu Leu Asp Gly Tyr His 
355 360 365 

Glv Lvs Gly Glu Arg Phe Val Leu Ser Ser Gly Arg Asp His Ala Leu 
370 375 380 

Val Asn Lys Ala Ser Asp Phe Leu Lys Glu His Leu Gin He Pro Pro 
385 390 395 400 

Phe Trp Arg Gin Asp Ala Asn Lys Gly Met Val Arg Asn Ser Glu Gly 
405 410 415 

Ara Trp He Gin Ala Glu Arg Leu Arg Phe Glu Asp His His Ser Pro 
9 420 425 430 

Asp He His His His Leu Ser Gin Leu Arg Leu Asp His Pro Cys 
435 440 445 



<210> 20 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
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<400> 20 27 
atgtctagag aagatattgc gcggcga 

<210> 21 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: primer 



<400> 21 

gatgagctcg acgaagctga gagagatg 



28 



